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(54) PRINT HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make inconspicuous the 
unevenness of shade caused by positional shift between 
adjacent print chips. 

SOLUTION: Totally twenty two print chips 31 of a color 
print head 30 are arranged in zigzag in the longitudinal 
direction of a master substrate 32 and four nozzle 
arrays 33 each comprising N print dots 34 are provided. 
In each nozzle array 33 of each print chip 31, start point 

dots 34a (34a 1 34a4) and end point dots 34b (34b1 

34b4) of the print dots 34 are arranged while being 
shifted by L dots (5 dots) in the longitudinal direction. 
According to the arrangement, even if the interval m 
between the print dots 34 (end point dot and start point 
dot) at the end of upper and lower print chips 31 of 
adjacent zigzag arrangements is not exactly identical to 
the arrangement density n between the print dots 34 of 
the print chips 31 itself (m=^n) but shifted slight 
therefrom, print of the shifted dots is not overlapped at 
a same position for respective colors and unevenness of 
shade due to positional shift can be made inconspicuous. 
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>-^ry y^<D*7-EP^'s-y 
^WK^I-ET'ftO. ISlll(b) {i^P«-r 4 EP^>y 
7°Z2mMVftlXifcklX^-tWX'h&. |Sll2l(a) 
^"f l! =y-m^ >y H 3 0 1±. flitf S^cT-A 4 WOffl 


^•yT3 1*^ @10p^|6]^EpXT'^t±*3£S-[6]tCji 
4UT^»«r3 2±(c=FA«8i«tSS (^AEM) $ 

[0042] |i]|l(b) "5 fl^c0Ep^«y7° 

3 1-K 3 1-2Ji. AWCO; X)V¥\33 (V>vVm 
TV* ) tm*.* #yX;l/3FiJ3 3«. FJr^ONfflcOEp^ 
F y b 3 4 (^|J7^ k fWTtWMfW^^S 
ffllff (04(a) -(d) #JR) ) *±3taEfrftfc*i 
T^6. EH^K>y b 3 30fI|feN(i (|§10(b) tc{i 

2 0#^UTV^) 08^(f6 4ffl. 12 8^1, 2 5 6ffiO 

&w.*W(?)y"v>?<r){t®iz<&hitxm*mfe2ti 

[0043] IMcOMTiS., Ep^^- «y T3 1 (CJgfi£$fL 
X^h4¥l<7)SX>Wl3 3it. ^/?-fxo-. vHr> 

-TS-^fl-2 2fflc^Ep#:f-y7 , 3 1 *^ftK?iJ$il-CV^ 
^kt-J: 9 , ^c7)Ep^ y H 3 0 ±*3E*-j6j^Jii£ 
NH^EP^ F >•/ F^Kffl^ftSi.* W^^D(7)EP^:*^ 

[0 04 4] *LT\ 4^773 l+<04?!l<0#y 
X;P?"J3 3<i. EP^F «y F 3 40*6^r F -y F 3 4 a (3 
4aL 34a2. 34a3. 3 4a4)A^jAF>y 
F34b(34bl s 34b2. 34b3, 34b4) 

<r>i-3&3ifo<?>im.&%j X)vn 3 3mz*i\?i\'e{i^ 

F-yFLll^ (HIKb) Tli5H) Mm%MtX ((4 

[0045] ZtilZ i 0 . BBTf S^Aii?'J^±T^# 
EP^-y7*3 1 coag^BcOEO^ F «y F 3 4 (&£F <y F k 
tMSCF-y F ) ia<7)|gHlm»i. Ep*f--y7-3 1 g#:«Ep^ 
F -y F 3 4 S^E?iJS5« n k Ir1-ISP5T* l» d k WMt 
L^&Smtzm—- C=Sr<kt> oiO rm^njT-fc-o 
T*>. Ep^Mmtc:Bi:-53tiR^Otr^**ffJ6C:k^ 

[0046] -^3:^. El Kb) tC^-fEP^-yT3 1 
(Bk) <0yX;P?lJ3 3-l-4<0*|^r 
F-y F34b4kEp#:^-yT3 1-260^5 -y^ (B 
k) coyX;U?iJ3 3-2-4cO^F>y F34a4kO 
HRIm*^ Ep^f--yT 3 1 (31-1, 31-2) @# 
£7)Ep^F-y F3 4|^<7)K?iK&KnkM : $r-5TtrVCi> ( m 
*n) , i<^j-<ofl6^fc:J:SIi^E*l»)^®«{i > 
•?-ii-riiEp^f- y7*3 i-i co^ry ( c ) <r>jX)vm 

3 3-l-30lE«^Pi<?)EP^F-yF, V-fe'y^ (M) 
C0/X^fij 3 3 - 1 - 2^iE«^|iB^EP^ F -y F . RXf 

a xq- ( y ) <r>j X)vn 33-1-1 (ojEm^mtom 

^F-y HZ X -p-CEP^$*i&^4, (iS-fftfiiK, L 
Jt^'-jT^^tT^ti^L^V^. oi»), ig^Ot^^. 
tiT? -y ^ ( B k ) cyj^ofirs^tik LTSti, H-* 

F^cm^fe^as-m^a^^cikii^^*^, 

7 -y ^^cojg^ot? ^liS±-Pw k^v 
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[0 04 7 J tt:, mm~. ±12 r m* n j (DtiLWftl 
J;W-?--yX3 l-lC0isTy <C) tf>/X/H?lj3 3- 

l-3<0**j£K-y V-34b3fc. EP3=f- ^7*3 1 - 2<D 
isTV (C) <r>SXjm3 3-2-3<D%)fHF-y h34 

eLlziZMiZ&tifacoWmi. <Hx«mEP3^->y7"3 1 
- 1 COVHfy^ (M) <97X/I^J3 3- 1 -2<7>jOSH3 
pg^Ep^: H7b, ID- ( Y ) <n;XAW 3 3-1- 
1 <DiE}mm<7)%l¥ F h „ RV y X 3 1 - 2 <D 
X5 >y ? ( B k ) (T>JX)V9\ 3 3-2 - 4£9jE*g(af!0 
EP^F y h^J:-DTEP^$ixi,*^eaWiM< . C: 

i§^t^«0tf^(i^T> (C) ^^{iSmt LT 

[0048] mmz, ±IB r n j wimftu*®* 
*i-»,V3\-\<r>-? j <£y? (M) <njXiVW3 3- l - 

2cOS$*F>yF3 4b2£:. EP^-yT* 3 1 - 2<D^?-fcf 
(M) <7)JX)Vn3 3-2-20M£,Yvh3Aa 
2 1<7)®. RXSW^vy°3 1-l<7)-4x.v- (Y)<0 
JX)W\33-\ -lOif&SF-y b34b It. EP^f- 
7 73 l-2^xn- (Y) <7>7X/H?ij3 3-2-1 
<0^h'-y h34 a 1 fcOTiatt^-rsC:i:*<J>S 

ilfiP^tcflfecOfecOiBiSPicoEp^H -y h-CEP^fU 

[0 04 9] iOJdfc. EP^-yT3 1«#/X;^ 
fa^^H-yb^^S^|6]Ofi[S. aWflftaF? FO 

zcox\ ^%mm^tvn:m : i-'vT3 1 law^F -y h 

fcttjA h' -y MB^K'yf-fc^^rfi^ft-aT *> . 
ttffTfifc: J; &Wti&ff>tst>l±*«<Z>WB.T 1 fe^v^t 
<7>*3&£-f & J: 5 fcfc 0 . o * 0 . =&fe<0il^tf 

[0050] ±at)t. ev? : i--yy"3 ia3?);xjum3 

3<F>Xvm$. 7X;H^3 3P"3<W=Fy F3 44>flliSc 

ri/4j ii. ±IBO0!l(tfcV%T-/X^J3 3l*|tfOEp^ 
H «y h 3 4 cofmZSXiWl 3 3 CDjnjffc ( 4 ) TW SS 

urc**. Ltztf^x. w<f*v73 irt 

Olfe^JtO ( \yXM\\33) <7)fm L Yvh3A<m 
S£N (®) . &&{SXlvn3 3Vifm.) £T (feX 
Ji^iJ) . WStt*&¥Y'v hOt^f-Srl (F-yM 
-TSt. #fert^yX;^ij3 3<0-fiotML (flS#> 

1^ L S N/T (Lte^t) 


[005 1 ] Z.<r>m^. m 1 (a) iZHkt EP3*fS$D crx£ 
WUfeflMWiBl** -y 7*3 1 - 1 C0V4£ > * ( M ) <T> 
JX)VJ\]3 3-\-2<n r L j Jl<0Ep^H>y K ^7^ 

( C ) <F>;X)Vn33 - 1 - 3<0 r LX 2 j fflOEP^F 
«y h- . St/ 7'7 -y J? ( Bk ) <T>;X)\M3 3 - 1 -4<7) 

r L x 3 j ifcoEp^ H >y h Ji^^ mi&vQ&iz&mn L 

St"&EP^f-<y7*3 1 -2S0>fXO- (Y) <^/X;^J 
33-2-l<?)l"Lx3j ffiieOEp^K>y V-tf>-^ 

(M) iOyX;U5IJ3 3-2-2<0 r LX 2 j ffl^EP^h* 
•yb, at/i^T^ (C ) O7X/P?iJ33-2-3<0 

r L j fflcOEP^h' >y h ^(OWzli^ML^ 

[00 52] ,I<lSrEP^-y7-3 HZ^XM.hb. * 
5-EP^v-y h* 3 0OpJgT\ Zil^tiS&F H y h 3 4 

co rLx3 j m^^zfimmzz-ix^hztiz* 

<?>tt^tfm&tz%<%hmmz&K&t$mT$ s tcr> 
x-hh. 

[ o o 5 3 ] ft. ±fe<o!Sifcwm. xivn3 

3Zmt-rt>l.&LX~ft>LX^&W. -(xa-liflco 
v-fe*>-^. s/T^. X\*-?7»j'7lzi£'<.XU±tz%^& 

x'b&(ox\ i/TymfXJvtnjxjim 
iz^xit^mmco'mmtsf-rhLxmmL. -fx 
u-<osx>i>n<?>x- : s:±Mkte&%h-m&Tmw-r 
n*> i &<7)sx>i>mz*t Lxrtiz ± a l j.o-7Hf^ 

^TyRltr^v fnsXilsmnsmttlzWt&J: 

[0 0 54] 02(a) li. -ecO<fcdt^XD-<7)yX;P 
?ijo^S-fl!l^fe<oyX;^Ji:{iS^6-rnftTf2Styt: 

*5-Ep^^v-y F<o«ijfi*«««e^teiT-*o, mm 

(b)i**comm-t& EP^ -y 2«t 0 ffi LTte^c t 
XmmX'bt. IH0(a) lC*f*7-EP*^<yH3 5 

01(a) <7)a>-&bmmizmz-tf&xx'A4m<7)mii8i 
ZMizLxwtmLK&bep^X'Z&^jy&Tvyfn 

*7-Ep^^>y HOW^^EPXT^ 
•t3Ej£&%Wzm&LX-&st2 2ilOEP^ -yT-3 6*« 

SCttEI 1(a) c7)^fc|SI«T'fc«.. 
[00 55] |=l®(b) {ZTji-rXdiZ. ZtLt><nW&1~y 
X3 6 (3 6-1. 3 6-2) IzBfS&tlX V>S>f id 

7X;U?IJ3 8 (3 8-2-1-3 8-2-4 ) li, ^ 
Nj@<0Ep^H<y h39Sr±feSE^(pItfiitTVii». -^L 
X. 4m<r>&SX)in3Q<r)0-h. fy y? (Bk)O 
/X)Vn3S-2-A ti"Ty (C) <oyX;p?iJ38- 
2-3^(0-^*, St/Cl^^ry (C) <07X^lJ3 
8-2-3tv-(fy^ (M) c07X;^J38-2-2S 
<7)-m»i. ZtlZtim&ttjlzQ&Y -yh3 9<7)Q<S 
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*ij38-2-2k-fxo- (Y) CT>yX)Vn3Q-2- 

nmmz >"p<qj vhh. 

[00 56] ft, ±ffiOi§£{±. -fxo- (Y) <0/X 
/^03 8-2- l^-?-fe'>^ (M) coyX/H?ij3 8-2 
-2k v-ry (C) <7)>'X^?ij3 8-2-3t^fflrt 
fciRi^Tv^a*, >fxn- (Y) coyx^J38-2 
- 1 zmzttiz-rt, tx. isT> (c ) coyx;^ij3 

8-2-3kX7y? (Bk) <7)yX/U?iJ3 8-2-4 

[0 0 5 7] £fD%£. -fxo-OS8#'Bf:ffi^fe<0SI 
r B k OfSKf**. fi&<Ofe|5l±cOS8rg<7)SIBJ: 0 

i*a-v cico^t^ku-cjii^tf^^a^ 

[00 58] *Lt\ Z<nmiH±. rt^-EP^ y K3 
5<0M«SP^fc(t?»EP^vr3 6£>&4*F<y htit; 
tf&h&Zte. %tl*'U.4&X'W¥X'*%\^ft. BP*> 
Ep^K-y TQX2 j m#X°h&. ZZX\ Q=Lk 
t*Uf. £<902<a) Olt«c0^-*f, L <=Q) «#*f 

Clk 

[0059] ±M<om 1 RV0 2 fciS L7t# 7-EP^ 
•y K3 OXli^-EP^-y h' 3 5 Officii. W^ixi, 
4 *Utf9 y X;l^ Sr fit* EP^f-y XSr^f AK?iJ Lfc (0 
ZmLX^htiK *^BHOfe#oyX/^J5:±^E^-|6i 

£-f£> LTiEat-«.EP^-y Yommt. ztuzm&h 

[ o o 6 o ] 03 <a) »a. mcommco&Biztu-f&qnz 
^ywffi&zm&mzip-tmx'&o. mmw ii. * 

O-9-XEP^.-y KOiSSCOEP^f-'yXO^S-^ii^iTjX 
OffiLTfflSBB^^-rrat-fcS. PJ0(a) tc^-j;a 
fc. -TOEP^-y F4 0<i:. 4fflWX6p^>y K4 1 
(41-1. 41-2. 41-3. 41-4) *>1i]?*3£ 
*-[6Jt;M^lSSfi?4 2tclEg$ixTV^. S-lfXEP^ 
"v-y F4 1CI1 yXy^J^ lJiJ^fl-rS-^fH 3ffl 
OE|J^f--yT4 3tf£j£&fjfttzmtLLX^M&mtl 
X^t . ±I2^XEP^>y K4 1 - 1 li^XD- 
(Y) £EP^U -9-XEP^-yH4 l-2{^-fe*y^ 
(M) £EP3=U 1fXEP^ yK4 l-3ti^T>' 
(C) SrEp^U *LT. HfXEP^-yF4 1-4fcj;X 
V (Bk) SrEP^f 

[006 1] Cfl^XEp^-y H4 1 <7>Ep^>yX4 
3ii. P>]0(b) fcijrrj: 3 fc. NfflcoEp^ K >y b 4 4 
l?iJ<7)yXy^ij4 5i5:ffiliTfeO. RBirfS-FX 

93^<yK4 lcoaggu (B^ars^aiS) tcieg$n«» 


EP^-?- <y 7*4 3 Rl ( EP^f - ••/ X4 3 y k 4 3 m|8h Ep^ 
f7r4 3mk4 3ci. EP*-f- yX4 3 c k 4 3 b k 

) o^s^i*io-rnfi(i. *fi-eftEP^ h ? v- a a 

[00 62] £<Oi§^k±j£LJt012itf02c7)i§£k 
mmttZ. -9-XEp^v K4 lfcEP^>yX4 3£^JHie 

h' y h 4 4 k 4 4 Ofgo t - y f-iOffiM^^fctiSltS 

tfh->xi>. *<mm*Mz£^xm&h&&ii&>m 

-p£k#$ri\ 

[0063]^. ±j£L*:2m<?)Bmizts\>Xte. ±^ 
5lE*|6HcftRftL^Ep^.y KSr^lk LTSiHBLfc*^ 
diifcRRI, i k^r< . EP^-y b* S-gfJ^lE^rSJ^ftR-fb 

[0064] 

i?m<?mMk] u±wmizm.WLt:£oiz. *^ Ct t 

ntf , EP^f- >y X $-=PJ^ffi?J LTm-t5*R-fk LfcEP 
^•y WZ&^X. BS«^SEP^f-yrkOEp^K.y h 

B^i-^Ep^-yTkCOffl^h'-y M$iggSP<0t •y^-fc^ 
^-OfiS-fix*^ tT v^T t fc»OftS-f*l**|3]-@j9r 

iX . S^SPCOEP?: H -y h<7Dh'<y f-fc^-<73fi[-f^h.*« 
^-^Tt^if^BWcOli^^Ep^-tSClk^T'^. ^fi 
fcJ: 1 }. ep^-yT&^BffifiJ-f&i^ti^iff Scopes: 

Jlv ^Ep^ -y h- $rSet-r«, i k *^|gk ^r* . 

[0ffiC7)fS*^ijiBB] 

[Hu<a) ii-mm^mmiza^^^-o^xvy^ 
nty-w^vvniii&zmtmzjp-fm, a>) 

cOBSftf-l. EP3*J- -y X Sr 2 TO 9 it} LT fit* LT^Il 

[02] (a) Ji^xn-coyXy^O^SrfficO-feoyX 
^JkaM^S-r^iT-ffiBLyt^^-Ep^^-y h'com 

«^«5^tsrr0. (b) {i-^pjrrsEP^-yxfc 

2IUR 0 as LTjfc*: LXiji-tmX'b& . 
[03] (a) iifffi(0HJfe^SttJ»t6Ep^.yK^ 
j££S*5tMfc*cr0. (b) Ji-?-<7)-9-XBi^-y K^ag^ 
OEP^^- -y X^^r^-ix^ixlX •? ffi LT{4«M^5-Srr 
0T'ft&. 

[041 (a) {i^3feWP~7>-a-^M-9--vyW^^ 
i^'x-y h<\ yV04 yfOkliimZrtt 1 ?-^®. (b) Ji-f 
O*BD0. (c) {5(a) <D-£MUeiX'mA,fz&ft<r)*» 

7 < xmjRm^xnmitfi&m, (<d im <o 

A- A' RB^aHTft*. 

[05] (a) iift$k(?)74>&70>fcr)*;y-m^ 
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y FO*J***3SWfcij**H, (b) 

[06] (a) tit^<O;$5-EP^'yK<^9ffldc0i£ 
jfrf®, (b) i±*WBOW-*2ffl<OW»f-y7 , &K0ai 

1, 1-1, 1-2 9ff77 

2 yX;I^J 

3 *?:rafigi 
4-1 wm=? 

6 -f >7®&1l 

7 fBKSFP 

8 &MI 

10 mwfflwmi®? 

11 Hi 

ii-i ssisasfl- 

12 4>"?W9 

13 t^^XS 

14 *'J7-fX 
14 BFP'yb 
14-a ^(JDEP^H-y h 
14-b W&cnBFZV «/ h 
15.18 fl**^* K 

i6 mm®. 

17 

18 *f7-8&^.vV 


1 9 yX/l^iJ 

2 1 (2 1-1, 21-2) WH-yT 
2 2 t/WM*!* 

2 3- a triStOQJ^ H -y h 
2 3 - b S«<0En^ H -y 1- 

2 4 SSiSffi 

3 0 ^y-ep^-y h* 

31 (3 1-1, 31-2) EP^-yX 
3 2 

33 (33-1-1—33-1-4, 33-2-1—3 
3-2-4 ) /X;l^!| 
34 EP^K-yh' 

34a (34al, 34a2, 34a3, 34a4) 
F <y h 

34b (34bl, 34b2, 34b3, 34b4) 

3 5 #5-lW^yh* 
36(36-1, 36-2) EP^-yT 

37 mmm 

38(38-2-1 — 38-2-4) ./X/HFiJ 

3 9 EP^F>yb 

4 0 Ep^-y H 

4 1(41-1,41-2,41-3,41-4) If 
XEp^v H 
4 2 «gMR 

43 (43y, 43m, 43c, 43bk) Ep^f--y 
X 

4 4 EP^H>y h 

4 5 yXA-w 
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1 (d) 

(b) 
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